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ABSTRACT 
 
The Selayar Limestone was mapped as a member of the Walanae Formation and was developed in the 
southern tip of South Sulawesi during the Late Miocene to the Pliocene (Sukamto & Supriatna 1982). 
This study, conducted in two areas of eastern Bulukumba, South Sulawesi. The study reveals four reef 
units of development, which shifted from an older reef formation in the northern part (Bontotiro area) to a 
younger formation in the southern part (Bira area). The units corresponding to the age of the reefs are the: 
a) lower Late Miocene B-1 unit. The B-1 Unit of the Bontotiro area is predominantly composed of large 
foraminiferal limestone, which form knoll-like hills; b) upper Late Miocene to Pliocene B-2 and Upper 
Terrace Unit.  The B-2 Unit in the upper part of the Bontotiro area and the Upper Terrace Unit of the Bira 
area are considered as the same development unit because they are of the same age; c) Pliocene coralgal 
reefs of the Middle Terrace Unit.  The Middle Terrace Unit is characterized by Halimeda limestone and 
well-preserved fibrous cements; d) Pleistocene coral reefs of the Lower Terrace. The Lower Terrace Unit 
is dominated by coral reefs and was formed from reef flank seaward and reef framework leeward. 
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I. INTRODUCTION 
 
Microfacies study of the Selayar Limestone was 
based mainly on thin section analyses. The 
microscopic analyses were supported by field data 
and X-Ray analyses of a few selected samples to 
reveal the mineral compositions of the rocks. 
Considering the textural and structural 
characteristics as proposed by Dunham (1962) as 
well as the grain components, the microfacies was 
laterally studied . According to Flügel (1982) the 
term "microfacies" covers "the total of all the 
paleontological and sedimentological criteria, 
which can be classified into thin section, peels and 
slabs". This includes the study of thin sections, 
peels, and polished slabs in comparison to the 
field data. Thin section study of limestone 
microfacies was carried out by means of studying 
components, which are divided into abiogenic and 
biogenic allochems as well as cements (sparites) 
and porosity types (Folk 1962).  
 
 
 
1.1  Location 
 
The study area is located in the southeastern 
Bulukumba region (Fig. 1), around 200 km 
southeast of Makassar (the capital city of the 
South Sulawesi Province) at a latitude of 5O27´ – 
5O37´S and 120°23´ – 12°27´E (Fig. 1). The area 
is about 175 km2 and comprises the Bontotiro and 
Bira regions. Some locations of the area are easily 
accessible by car, some others are quite difficult 
to reach. 
 
The Selayar Limestone crops out at the tip of the 
South Sulawesi Peninsula (southeastern 
Bulukumba region). The rocks are mainly made 
up of coral reef limestone and small part of reefal 
origin. The reefs were formed in different stages, 
marked by several terraces corresponding to sea 
level fluctuations. Two fieldwork sessions over a 
total of six months were conducted from July to 
August 1997, and from September to November 
1998. The fieldwork was finalized with field 
recheck done in January 2000. 
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1.2  Geological Setting 
 
Selayar Limestone, which is located on Sulawesi 
Island, Indonesia, developed in the Late Tertiary 
during an active volcanic period on an unstable 
basement area (Sukamto & Supriatna 1982; VAN 
Leeuwen 1981). This relates to the location of 
Sulawesi Island in a complex tectonic setting. 
This tectonic complexity resulted from an 
intersection of three major plates: the Eurasian 
plate (Sunda shelf) in the NW, the Pacific plate in 
the NE and the Indo-Australian plate in the south. 
The microcontinents of eastern Indonesia, which 
are considered to have separated originally during 
the Mesozoic or Paleogene, subducted along 
eastern Sulawesi after the early Neogene 
(Simandjuntak & Barber 1996). 
 
South Sulawesi is dominated by late Tertiary 
volcanic rocks (Fig. 2) of the Camba Volcanics in 
the western part, the Pleistocene Lompobattang 
Volcanics in the southern part and the Walanae 
Formation in the eastern part (Table 2). The 
Walanae Formation was deposited within the 
Walanae graben, in which Neogene carbonate 
rocks developed locally as members of the 
Walanae Formation. Taccipi Limestone is located 
in the northern part of the depression and Selayar 
Limestone crops out in the southern part. Later, 
Grainge & Davies (1983) and Ascaria et al. 
(1997) separate the Taccipi Member as a new 
formation called the "Taccipi Formation". 
 
1. 3  Materials and Methods 
 
Six profiles of the Selayar limestone were chosen 
for study: three profiles near the village of 
Bontotiro and three profiles near the village of 
Bira. General mapping was conducted over an 
area of about 100 km2.  
 
1.3.1  Field Sampling 
 
Mapping and standard profiles were carried out in 
two areas (Fig. 1). Three profiles were studied in 
the Bontotiro section and three profiles in the 
southern part of the Bira section.  
 
A road cut outcrop in the northeast the village of 
Bira and a coastal cliff in the southwest of the 
village of Bira were used as representative 
profiles. The outcrop northeast of Bira is located 
in the upper terrace of the Bira area and exhibits 
predominantly branching corals. The coastal cliff 
occupies the lowermost terrace, which is 
composed mainly of coral reefs. Sampling was 
concentrated on the sediments that were deposited 
within the reefs themselves and extended from the 
southern part to the northern part. A cliff outcrop 
with a nearly vertical slope is located in the 
middle part of the Bira area.  
 
1.3.2  Laboratory analyses 
 
Around 200 samples were studied in thin sections. 
Several polished slabs and twenty acetate peels 
were prepared to reveal sedimentary structures, 
which were not easily seen in the outcrops. 
Because most of the samples collected in the field 
were very porous and brittle, they were usually 
impregnated with 2% keystone oil blue in Araldite 
XW 397 and XW 396. Thin sections were made in 
various sizes: 10 of size 13 x 10 cm, 117 of size 
10 x 7.5 cm, 64 of size 7.5 x 7.5 cm and 15 of size 
5 x 5 cm. 
 
Alizarin red-S in 2% cold HCl was applied to 
uncovered thin sections to identify the dolomites. 
One hundred samples were half-submerged in the 
solution. Selected samples showed that there are 
only very limited or negligible amounts of 
dolomite. Eleven representative thin sections from 
the Bira section were analyzed using the Feigl's 
method to identify aragonite/calcite. The samples 
were cleaned with acetone, and later half of the 
thin sections were etched with 10% HCl for 10 
seconds. The samples were dried before being 
immersed in Feigl’s solution for 30-45 seconds to 
distinguish calcite from aragonite.  
 
II. RESULT  and DISCUSSION 
 
2.1 Facies Development 
 
Facies development and distribution of the 
Selayar Limestone reveal four different units: 
larger foraminiferal limestone in the lower and 
middle parts of the Bontotiro area and coral reef 
facies in the upper part (Fig. 4), coral reef facies 
in the Lower and Upper Terrace Units and 
Halimeda limestone in the Middle Terrace unit in 
the Bira area (Fig. 4). 
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2.1.1  Bontotiro Section 
 
The Bontotiro section is characterized by a hilly-
like knoll reef topography dipping eastwards. 
Field observation of the limestone shows no 
megascopic significance in the sedimentary 
structures. The knoll reefs generally have 
symmetrical or ellipsoidal shapes in the lower unit 
and a N-S trending elongated form in the 
uppermost unit. The boundary between these two 
lineaments is evidenced in a flat topography 
consisting of a brittle, weak and reddish brown-
colored zone. The zone is interpreted as a calcrete 
horizon with a thickness of less than 1 m.  
 
The Bontotiro section trending E-W comprises 
lower part of the Bontotiro area at the village of 
Erelebu with elevation of 100 m above sea level, 
another section locates around 500 m to the west 
from the lower part. Two lower profiles have 
more or less similar characteristics and are 
comprised predominantly of larger foraminifera 
limestone. The profiles are regarded as evidence 
of the same depositional unit, which is called the 
"B1 Unit" here. The Top section is located in the 
upper part of the Bontotiro section called the "B2 
Unit" and consists mostly of coral boundstones.  
 
Based on the textural and facies characteristics, 
the Bontotiro section is divided into two units as 
mentioned above. The "B1" Unit in the lower part 
and the "B2" Unit in the upper part which is 
separated by a calcrete horizon. The B1 Unit is 
dominated by larger benthonic foraminifers and 
minor amounts of coral fragments. The larger 
foraminifers belong predominantly to 
Amphistegina and Cycloclypeus. The B2 unit is 
made up of an intercalation of a coral reef facies 
and a wackestone facies. 
 
Field observation shows that the area is 
intensively karstified. The grains are moderate to 
well-sorted. Grains with oxidized rims were 
accumulated locally within the fractures as a 
result of karstification. Microscopic data indicate 
three discontinuities and are identified by: a) an 
abrupt disappearance and/or the presence of 
several biota; b) a drastic increase in the 
abundance of organisms; c) dramatic change in 
the lithologic textures and d) the presence of 
calcrete. A first discontinuity occurred between 
the Halimeda wackestone/packstone facies in the 
lower part and the Amphistegina-Cycloclypeus 
grainstone facies in the upper part. The second 
discontinuity appears at 157 m above sea level, 
separating the wackestone facies from the 
Amphistegina-Cycloclypeus grainstone facies 
upward. The third discontinuity is characterized 
by calcrete at 169 m above sea level and separates 
the Amphistegina-Cycloclypeus grainstone facies 
from the overlying wackestone facies. 
 
The lower Bontotiro unit is characyerized by a) 
Amphistegina-Cycloclypeus grainstone/ rudstone, 
b)  Coral reef c)  Wackestone, d)  Halimeda 
wackestone/packstone, e)  Wackestone/ mudstone. 
The characteristics is vertically distributed from 
lower part in the east to the upper part in the west.  
 
The B2 Unit extends downwards from the calcrete 
zone in the uppermost part of the Bontotiro area. 
The lower part of the unit forms an escarpment 
about 10 m high and is composed of wackestones 
with small patch reefs. The upper part of the unit 
mainly composes of coral boundstones alternating 
with wackestones. Foraminifera are rare and 
dominated by Textularia and Amphistegina. The 
unit is marked by: a) Wackestone, b)  Wackestone 
with solitary corals, c)  Coral reef. 
 
2.1.2  Bira Area 
 
In contrast to the Bontotiro section, which is 
characterized by foraminiferal limestones, the 
Bira section is characterized by Halimeda 
limestones and coral reefs. The facies 
development of the reefs is well recognized by the 
presence of terraces. At least three terraces were 
formed in the Bira section, called here the lower, 
middle and upper terraces. The lower terrace was 
studied along the coastline reefs and found that 
the southern part gently dips to the north. The 
terrace consists predominantly of coral reefs, 
which are interpreted as Pleistocene raised coral 
reefs (VAN Bemmelen 1949) and can be 
recognized up to 15 m heigh.  
 
The middle terrace is separated from the lower 
one by an abraded paleocoastline and consists of 
coralgal reef. The rocks are interpreted to develop 
in Pliocene time. The upper terrace reveals coral 
boundstones and reef breccias. The components of 
the breccias, which occur predominantly in the 
lower part, are derived mostly from the reefs 
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above. The breccias show intercalation of 
foraminifera grainstone/packstone and coral 
packstone beds. The reef breccias gradually 
change upwards into the branching coral facies. 
The reef probably developed in the Late Miocene. 
 
The uppermost terrace of the northeastern part 
consists mainly of branching-coral boundstones. 
The lowermost pa of the terrace is made up of reef 
breccias with small solitary corals and gradually 
changes upward into the coral reef facies. The 
fragments of the reef breccias are inversely graded 
and are mostly derived from the overlying reef 
facies. The rocks are highly altered. The strongest 
alteration occurs in the matrix within the reef 
breccias; dissolution commonly took place within 
the corals. Dissolution of the corals created molds 
appearing as black dots on the photograph. Three 
textures were identified within this unit: a)  
Branching coral reef,  b)  Massive coral reef, c)  
Reef breccia.  
 
The middle terrace is well exposed forming a 65 
m high cliff. The profile is composed mainly of 
coralgal reefs with abundant Halimeda plates. The 
uppermost 5 m of the profile is made up of a 
branching coral reef and wackestone facies while 
the lowermost part consists of peloidal 
grainstones. The Halimeda limestone is 
commonly massive and rigid Borings are 
commonly developed in the corals and sponges 
and were partially to completely infilled by 
internal sediments. Six textural types can be 
differentiated within the profile: a) grainstone, b) 
massive coral reef, c) wackestone, d) Halimeda 
packstone, e) Halimeda grainstone/rudstone and f) 
branching-coral reef facies.  
 
The Lower Terrace trends along the coastal line in 
the southern tip of the study area. The thickness of 
the terrace is about 15 m and constructed by coral 
reefs that were elevated during the Quaternary 
(Van Bemmelen 1949). The reefs form stratified 
beds to the south dipping 5-10º northward and 
non-bedded reefs to the north. The bedding reefs 
consist mainly of massive corals and an 
intercalation of a rhodolith and a thin sand-sized 
lens. The thickness of the bedded reef varies 
between 140 - 250 cm. The massive reefs 
composes of branching corals with alternating 
branching and massive-coral reef facies. Tridacna 
(up to 50 cm diameter) are the common mollucs 
found in this terrace. This is comparable to the 
present counterparts of Tridacna in the offshore 
Makassar Strait, which live at depths of 3 - 15 m 
in the fore-reef, or even shallower. 
 
Bioclasts have an average size 0.75 mm and are 
well-sorted. They are mostly derived from 
coralline algae and coral fragments. Dissolution 
commonly occurs, affecting fragments that were 
originally aragonitic (corals and gastropods). This 
unit is divided into two alternating textural types 
in the vertical sequence: a)  Branching coral reef, 
b)  Massive coral reef.  
 
III  CONCLUSION 
 
The Selayar Limestone with reference of the 
Bulukumba region suggests that there are four 
stages of reef development shifting from the north 
(Bontotiro area) dominated by foraminiferal 
limestone to the south (Bira area) dominated by 
coral reefs. The shifting growth of the reefs was 
most probably controlled by tectonics in which 
the rocks in the Bontotiro area were uplifted 
before the subsequent reef formations developed 
in the Bira area. The reefs are: 1) lower Late 
Miocene foraminiferal limestones, 2) upper Late 
Miocene to Pliocene coral reef, 3) Pliocene 
coralgal reef and 4) Pleistocene coral reef. 
 
Although the reefs in the Selayar Limestone were 
developed in the shallow water tropical 
environment, two reefal depositional units 
probably started to develop in a slightly deeper 
marine environment. This is indicated by the 
presence of planktonic foraminifers accumulated 
within micrite-supported facies at the lowermost 
part of the units.  
 
Regional uplift in the Plio-Pleistocene time 
elevated all the Tertiary rocks in the southern arm 
of Sulawesi allow the modern reef develop in the 
shallow marine in eastern Indonesia. The reefs are 
dominated by corals. The coral reefs were studied 
as the Lower Terrace Unit.  
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FIGURE 1: Location map of the study area which shows the sampling location in Bontotiro and Bira 
districts. 
 
 
 
 
FIGURE 2: Geological map of South Sulawesi (A) and stratigraphic evolution of eastern part of South 
Sulwesi (B). (After Sukamto, 1975; Sukamto, 1982; Sukamto & Supriatna 1982; Djuri and Sudjatmiko 
1974; Coffield et al 1993). 
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Coral Reef
Reef core is dominated by branching corals and reef flank composes 
mainly of massive corals with a rhodolithic lens and locally . 
The lens has an inverse grading structure. A block of  
grainstone similar with the PB-profile is found in this terrace.
Tridacna
Halimeda
The reef is commonly made up of branching corals and secondary 
abundance of coralline algae. The uppermost part is wackestones.
Halimeda grainstone and packstone are the dominant textures in this 
facie. Coralline algal and coral fragments are subsequently common.
Peloids and intraclast locally common. They are cemented by radial 
fibrous High-Mg calcites. Locally corals in growth position are recog-
nised as small patch reef.
 Intraclasts and peloids are  common non skeletal components. Thin
lamination is recognised at the upper part where lithoclast are common.
Bioclasts are mostly derived from coralline algae and subsequent of 
corals. A microbial mat comprises at the upper part. 
Reef facies is dominated by branching corals and rarely solitary massive 
corals. Rhodoliths were deposited at the upper part and are associated
with massive coral of (?) . To the lower part, reef debris gradually
increase in abundance.  
Porites
Intercalation of reef debris and bedded limestones. The bedded lime-
stones consist of foraminiferal beds at the lower part and coral bed at 
the upper part. The thickness of the beds increase upward following the 
increasing size of the fragments. The foraminifers are mainly Planktonic
foraminifers and  In the lower most were commonly 
accumulated gastropods.
Heterostegina.
Cycloclypeus Amphistegina are abundant larger foraminifers and  are the 
subsequently common. These foraminifers form carbonate buildup as
knoll reefs in the Bontotiro area. 
Corals are commonly in solitary forms and underwent neo-
morphism or dissolution. It is overlain by wackestone 
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FIGURE 3: Facies development of the Selayar Limestone related to the age, depositional environment 
and stratigraphy. In the field the units are laterally developed and shift from the north in the lower 
sequence of the B1 Unit to the south at the top of the Lower Terrace Unit. 
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FIGURE 4: Generalized-facies model of the Selayar Limestone in the Bulukumba region showing a N-S 
trend of reef growth. Growth started from the Bontotiro area in the north to the Bira area in the south. 
Four units can be recognized according to their age. The B1 Unit was developed during the early Late 
Miocene; the B2 and Upper Terrace Units during the upper Late Miocene to early Pliocene; the Middle 
Terrace Unit during the late Pliocene, and the Lower Terrace Unit during the Pleistocene. 
 
 
 
 
PHOTO 1: Halimeda grainstone characterize the Middle Terrace Unit at the Bira area (kiri), Coral Reef 
characterize the Lower Terrace Unit at the Bira area (kanan). 
 
 
